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ABSTRACT

Larval and early juvenile fishes were sampled from the
exmtern Bering Sea (EBS) shelf during summer from
1996 to 2000. Data from these collections were used to
examine spatial and temporal patterrs in species

event of 1997-98 in the EBS. If this idea is confirmed,
our study suggests that larval and juvenile fish are
midve and respond relatively quickly (1-2 yr) o

perturbari and - such, may be
mbh A & 0
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INTRODUCTION

Ichthyoplankton asemblages may be the resuk of
‘adaptive convergence’ (McGowen, 1993), whereby
larvae of different species tend to co-occur as a result
of parallels in their life histories. For exanmple, simi-
larities in the reproductive patters of adults (Gray

blage and abundance. Chuster analyses  and Miskiewiez, 2000), exposure to similar hydrogra-
based on Bray-Curtis dissimilarity coefficients were phic ¢ such as or upwelling (Smith
used to group species and stati ding to simi- and Suthers, 1999), or convergence with a similar
lar abundanee and spec ition. Ordinati such @ abundant sooplankton (Meser and
mddqnnnmudmwﬁm:ndanm Smith, 1993) can all lead to discrete groupings of
using a Spearman cooccurring larval fish species. In addition, ichthyo-

correlation coﬁdgu (BIODJV) was used to relate plankton asembliges have been shown to be distiner
groupings to p domi tl varables.  wichin geaphic regions (eg water ) and
These led a g of station group- espond © i | change (Moser et al., 1987).
iﬁ'd‘"!*. lly related to bathymerry in 1996, H. 1, these iations are not fixed in time or

1997, 1999, and 2000, although no obvious relation-
ship to geographic boundaries was observed in 1998,
Significant differerces in species amociations were
observed in 1997 and 1998, and depressions in abun-
dance were ako noted among many species between
1997 and 1999. A regional, full primitive equati

space; rather, they are flexible and by their narure,
sersitive to external perturbatiors. The degree of
distortion varies: small-scale disturk in time and

space such as variations in local turbul upwelling,
or instabilities in currents have shore-lived impacts on

model was used to simulate floar tmajectories on the
EBS shelf in each year to better relate fish distribu-
tional observations to prevailing

blages, briefly disrupting them, but allowing their
corstituents to reform relatively quickly after the
pemhdm has passed. Lagescale streses such =

(e Pacific Decadal Oscillation,

Model results indicated general variations in flow in
several years, although 1998 stood out with stronger
northeast flow than in any of the other years examined.
Observed distuptions of larval and early juvenile fish
amembliges could be related to the strong El-Nifio
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Arctic Oscillation, or climate change) potentially
have the ahility to break associations completely
(Andemon and Piate, 1999), prompring a distinet,
longterm reorganization of community dynamics. We
were interested in determining the degree of impact a
mesoscale event, specifically the 1997-98 El Niso,
had on associations of larval and early-stage juvenile
fishes in the emtern Bering Sea (EBS). Other studies
have examined the effects of El Nifio on distribution
and abundance of temperate larval fishes along the US

© 2005 Blackwell Publishing Led.




e Compare results from the first and second study periods

* Questions & Maybe answers

e Share some photos taken over the course of these
investigations
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Conclusions (previous study)

* Was likely related to El Nino events of
1997-1998

* Probably affected distribution of spawning
adults in 1998

 Ichthyoplankton assemblage srtucture on
the EBS shelf 1s influenced by atmospheric
forcing and circulation patterns




Objectives (present study)

assemblages
» Relate observations to oceanographic
conditions



Analytical approaches

— ANOSIM

Univariate ANOVA’s to test for differences between
years (abundance and length for 7 most abundant
species all years)






Species List

Atheresthes spp.
Hippoglossoides elassodon
Lepidopsetta bilineata
Lepidopsetta poly xy stra
Reinhardtius hippoglossoides

Spinyhead sculpin

Alligatotfish
Gray starsnout
Veteran poacher

Unidentified snailfishes
Daubed shanny
Prowfish

Pacific sand lance

Arrowtooth/Kamchatka flounder
Flathead sole

Southern rock sole

Northern rock sole

Greenland halibut

Total (including those not used in analyses)
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ANOSIM — Analysis of similarity

SIMPER — Similarity Percentage Analysis

Identifies what species contributed most to the observed
differences.



Average % Composition of Top 7 Species
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Abundance (Number/10m?)

common stations only.
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Pacific cod AB A B B B A
N. rock sole BC A A A AB C
Pacific sand lance A A A A A A
ATF/KF B A AB AB B A
Snallfishes A A A A A A

Different letters indicate significant difference (P<0.05), like
letters Indicate no significant difference.

A Indicates years with lowest means within that species.

C (or B) indicates highest means within that species.



ANOVA — Abundance

2001 tha 11 other ars except 2002 and 205 (p <0.02)

« Although P. cod abundance appears greatest in 2005, it
was not significantly greater than 1996, 2000, 2001, or
2003.

* N. rock sole were significantly greater abundance in 1997,
2001, 2005, and 2007



Walleye pollock— Ilengths

21.8 [~ N

19.0



ANOVA — Iiengths

than all other years with the exception of 1996 and 2005 (p
<0.003)

 Significant differences were also detected between years
for Pacific cod, ATF/KF, Flathead sole, and N. sock sole
but lacked any consistent pattern.



“Top 10 Lists®

Atheresthes spp. Lepidopsetta polyxystra
Lepidopsetta polyxystra Ammodytes hexapterus
Ammodytes hexapterus Atheresthes spp.
Lumpenus maculatus Liparis spp.
Reinhardtius hippoglossoides Podothecus veternus
Sebastes spp. Lepidopsetta bilineata
Zaprora silenus Lumpenus maculatus

Lists are based on average abundance (catch/10m?) at the
12 common stations sampled in all 11 years.
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Conclusions

abundances of N. rock sole and snailfishes in 2007

« Assemblages appear to be more structured
according to hydrography in cold years

« Abundances of Walleye pollock, Flathead sole,
and P. sand lance generally increased during
“warm’ period then declined



What next?

2. Temperature

3. Salinity

4. Percent Sea Ice Coverage

5. Date of Last Winter Storm

6. Max. Wind Speed in Last Storm
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What next?” - Drifter Trajectory
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